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(57) Abstract: It is intended to provide a method of 
qmckly and surely preparing a recombinant herpes 
simplex virus (HSV) whereby a target protein can be 
expressed in cancer cells. This method of constructing a 
recombinant HSV comprises: the first step of inserting 
a BAC plasmid, which has a loxP site and an FRT site 
and has at least one expression cassette of a marker gene 
inserted between the loxP site and the FRT site into 
the herpes simplex virus (HSV) genome; the second 
step of constructing a shuttle vector having at least 
one expression cassette of a gene encoding the target 
protein, at least one marker gene and a loxP site and 
an FRT site individually inserted thereinto and inserting 
the shuttle vector into the loxP site of the HSV genome 
with the use of Cre recombinase; and the third step of 
coinfecting a host with the HSV genome and a vector 
capable of expressing Flp recombinase, excising the 
area between the FRT sites on tiie genome, and thus 
producing the target transgenic HSV. 
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(81) m^m mTs^cDtjii^m^j . ±x(Dmm(omp^mnf3^ 

Pitl;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) i^^m (m7r:<Dtj:i^wi^j . ±r(Dmm(DjKmmn 

pTt^;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), ZL — ^ T (AM, AZ, 



BY, KG, KZ, MD, RU, TJ, TM), B — Uy/i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 
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[0001] ^^mmi-i. mwmm^^\^^x n ^(D^>^<^M^mm^'^^^t7i^'^m^j:^u^ 
[0002] ^4/^^:^mm(D^^mmmmm:3rsxi^mm^Kmir^mB^mmm^m 

[0003] mU^mMK.^4/VP^^mBmKJt^m'r:6t\^^WtltU. 1991^lCMartuza^>(^j; 

^^n^t^ti^xmmx^^^^^^^^i'fmir^^tTi^x^^, 
[0004] m.m^mM^i^xoxmms^\H<D^xm^m^mm:ir^^^^^^titimmm^ 

So mmi^fc^^/^^i^mmicmhi-toxnnmmmcmmu ^to^^. mm-^m 

[0005] :L<DX^tf:^m^^^^:^tVX. ^ti-^XK. ^m^^^^:^^^/^:^!^ (J^T Thsv 

_hfB##f^ Jcmi^#Mo ) . y 34. 5itf^^^^^^$-&. ICP6it'f5^^^?g 
^b$*fcHSV- 1 (J^TrG207j ^W5o ) mx.\^. #^fF:J:m2~14^#M) . y 3 
4. 5it^T-*5j;mCP6a^T-{^;5lPx.. ICP47a^T-(a47Jt^T■^^>V^5)^>^^ 
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^b$^^fcHSV-l(J^T^G47AJ^v^5o mK.\t. #fFJcmi*5j;u?##fFJcmi5 

^#M„ )mi!)mm^tix\^^o ^tih(Dmm^4/i^:^i^. jEmmm^-ci-imm-^^^j: 
[0006] m^mm ^4/^:^1^. mms^m^^^irfdnxi^fj:< . ^mm^m^mm. 

M^^^^J3Sf«*ttT|0JiS (cytotoxic T lymphocytes; CTL) c7)?Stt_h#^#5^#tt 

situ(Dmu^^>t]^xhi¥mu mm^w^(Dm'^^!i^^mt^'r. mmmmf^t^(7:>m 
m^ii^^^tir^exwivomi^it^xmi^xm. mmm^mmir^^tx\ 
mm^m^^i^x^m^^>mmxt^^mm>:h-:>xmm±^m^mi\x:h^o 
[0007] :^mm^ibit. mmmm^4/i^:^^mmmAB^m^tm^^iy'^^t^m 

mm^^^m^^ti^^t^. #itmttHsv- i^^^—xh^usv- it^^-^')^i^ ( 

amplicon)^fflV^T|ftmbfCo 5>BMC>Til0SM*fiJ#H^B7. l-Ig^^m-T^T^^ 
V ^Neuro2a (-^'>>^#S^M) <D0ffi»^V >}*^Tffi5^{-li:^^-^bfCo ^(D?^ 

G207fM^*fflj!^rt-eiSMb/^^5^,^^Hi^^^^^-f-;^-e^ riy^^)^iyi)^ 

—n-rdr^' (IL) - 12^mT>':7^y=3:/^G207Om^'^:b-Br-et>^M-K^;^<^)ii!ii 
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[0008] ^4^Uy^mm:<D^Bm:^&^m^Mir^:fjB:tVXl^. T>':/y3^^fflv^§;^&(D 
W:h^K.hfh^o T^:7°y=i^^(D|a'^-fr-efi/^<. G207^G47 A m(Dm^ms.m 

[0009] mB^m^K.nsv- KDi'pmn. mM^mm^x.m\^x^xn^tix^fco 
[0010] G207tm^mmi^\^fcMGH-itm~£n^mBi^u^K.mm^m 

t?;^&^bT. ^^^^UTAX^-fe^ (Bacterial Artificial chromosome; BAC)^fflV> 

(D^jM^. i^mmm^^t. crev=^iy\fi—^(Dmmmx^^\o^vmt.t. fip 

o^b/v^^^— §rrcoyVA(c#A-rs^^\ -^(^l^^ tBl^mi^x.-t:1*7^ce<. Flp-FRT 

#fF:5:i)^l :US2002/0187163Al-^<^# 
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o 

4v^^^^m<. i.^^h'M:m>^i^i^m^<f.^\^^ti^i^^icmMxh^tm^K.f£\\ 
[0015] ^^x\ ^mmi^±m<D^m^^u mmm^m^x g m^>^<^M^mm.^'^ 

[0016] ;2^^5g#^>«. _hlEMS(-M^T. mMm^^Mi^^fcl^^^ usv^/J»K^^^h 

m^m\^^-Mm^mxFip-FRT^^^y'j>.Kx-oxm^m^ti^mi^i^^^^y^rm 
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[0017] $^>(^. ^mmm^:i7m^m^^^m. m^'W^tvxG207^:^himmvfcm^ 
[0018] m-h. ^mmit. nmmmK^^^^x g m^>^<^M^mm^'^^^tf)^'^mtf:m. 

#1-^ g e^^w^^®^=i-Ki-§it'fe^<D^m:^-fe5/h;0S/i.-/^<^t,ia^^, au-/^< 

^^x@T*#feti.fcttffEm^-^/v-<;^'^7-r/v;^yy^^.Fipy=3>'t-''^--e'^^m 

@(;i^3i^. ttf|E^^^7V^;^'>-f/V'^(D y 34. 5»'fe^^*Dj:mCP6»'fe^^^S^ 

--/v-<;^'^7^/^;^(DICP47^t^S^;55^^*fc^i^^Slt:$tL-Cv^§, ±tE[3] (^tS« 
ff(GFP)^=i-Ki-6jte^^*5j;U?/*/c{*^^i^Siitttjte^T*fe6. -hlECl] 
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IL— 12^ IL— 18^ IL — 23^ IL — 27;^oj:t)^transporter associated with 
antigen processing (TAP) ■h^hfi^^Mi}^hMK^fh^l^Ai<D^>^<^'S.^^—¥'f-^ 

— Ki~§^t'^^^;a^^ ^:/K;^i5'^>', T:/:^:*->?>^^:/. dominant negative FGF 

receptor*? J; tFife/J^t^H^4;0^^>/^§l¥^^t>al^X§t^SlJ^_b(^^?^:/^-^^®^=lw-p^-^ 

^^mB^^ibK 'C74/i^:^mmi^>^<^WX*h^^ -hSBClO] Kmm(D:lfm; [14]tlflE 
SStiMit^^^:^^^ p53iteT-T'fc5. -his [10] icmm.<D:ffm; [isDtfflBv-Yb/v-^ 
i^^— ;:^^5/:7riS^iJ^'^tp, _htB[l]^^^)[l4](DV^-f tb;5^iiI{^tEic(D;^?i; [ 
16]tillB;^^5/7TBa?lJ^5. ^5000:SS;S:J^_h-efe§. _h|BCl5] (C|B«C>;^&; [1 
7] _h|B [1] [16] (DV >-rtv;0^i:S(;i|E«<D;^}fel;iJ:oTf^M$tvfci|amx.m^ 
^/v^;^'>-r/v;^ ; [18] _hlB [1] ;5^^> [17] cov ^-rtt;e)^i^(-IB^(^;^ife-t?f^M$tb 

(*^g5^J-eS)^. _h|E[l8] \z.WM(DmW^)^m; [20]_hfB[l8] \z.WM(Dmm^ 
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[0020] Wc^ :^mm(D^m^. 'W^\^G47 A HSV- l^V-ts^ffiV ^^^tKX^X^^hK 

[0022] uTi^. ^mmi^mv^hfv5mmm(DMm^mmi^u ^mm^mmi^nmir^ 

o 

[0023] :^mm (;i#^li.mx.HSvcDf^M;^&'e{* . ^-f ^ usv^yMc^ bacv^^^t^a^ 

[0025] T^^gg (ci*3v mmx.^m^/^^:^^^/i^:^i ti-i, mu^mM^^mKx<^x 
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-efeoTt)J;v\ ^/c. jk?fMmM(HSv-i)-efcoTtinM(HSv-ii)-efeoTt> 
[0026] Hsv- 1 =^i^^vi—y:§:^ir^r.:^mDNA^4/^^:^K^m^ti. mmmK^ 

2kb)^l^. ±#J^^»^^^^^^(D»^^^^m^3^tpri:^5-e#§o HSV- 
1 {^ei^j^^ffl f-aabfcJ^T(^f IJ.'^^^ii;!^ ; 5) it^^m ^multiplicity of infection ( 

MOD -e^-coD|fflJi^(D^^ds BTI^-efeS ; 6) mM^mm'r^^^4/i^:^m^^^^ir 

6 ; 7) jfiLffi^Hsv- . ^4/v:^(Dmm^hmsk-^(Dm^m±icBm\^^j:\^ ^ 

; 8) HSV- 1 {^iS^tt^^i-'s'«>;^j^ih/v;05#^Ei-;5fcfe fti^-e^^i*^^ 

[0027] ^mm Km^^hti^usvi^^ m-r.nK^^ox^ lEwmmxit.mmx^'r^ m 

^<^W^mm^^::-tif)^X^^o 
[0028] :L(DX.'?fi:^4;V:^t\.X\-t^ y 34. 5it^T-:J3J;mCP6it^T-/65j^^*fc}*^^ 

[0029] y 34. ^M^^M^lt.^ double-stranded RNA-activated protein kinase (PKR) (D 

^<^M^m^mm^n^o m^x. y34. 5m.m^^m-m\^ti:\^^t. lEmmmxi-i'^ 
^m^iUTv^;5m-e^^PKR;a5i-e^;IWJ$^^Tv^sfc^6. y34. s^^^^bfc^ 

MHSV- lXh^4/p:^(DmM^^^mtfj:^o 
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[0030] ICPeit'fe^f*. ]}:^^^U:t^KM7iM^ (ribonucleotide reductase; RR) (D^-f- 

[0031] ICP47i5^>^^^i5^Kfi ^ transporter associated with antigen processing (TAP) 
Wir^^tKX-oX. mPikm^(DMHC Class mmU^i&T^'it, 

^t. mm&mu(DMHc ciass mmmn-^ri^ti^. nM^-^^ti^m^'k^ri^o 

[0032] y 34. 5jt^^*Dj;mCP6jte^^S^^^fc{i^?S^b$tLfcHSVi:b-Cfi. -^Hx. 
{i_hxE<DG207^G207^«5t^S^Mb/cMGH-l^S^ffe>tb. y 34. 5. ICP6*5 
J;mCP47»'ed^<D3o;05^^^b< f^^^^b^tb/cHSV^UTf*. 0tJx.f5_h^<7) 
G47 A i)^m\f hfl^o ^X%^ G47 A {*Hm^M(-J;<9. itMc^ffi^^Mti^^J;!;? 

[0033] Jfe:Jo, (c:*5V ^T. _h|B3t^^^ ( y 34. 5jt^^^. ICP6jt^^^. ICP473t^ 

[0034] ;$:^K(c:>^6JW.^i^X.HSV<Df^M^&Ti*. Cre-loxP^*3j;t/. Flp-FRT 

^^mm-r^ti^ usv^yj>.inoi^p^^^xxfFRT^^^^^m^j2sA,x^ 

^m:i^W'r:6^t^^x^^(Dx. h^^m<D^yj>>m<(AKmm(D^MMU^^m 

xmM^'^^^t^'^x^. ^hK^ mmi\:.i^x-tisv^yj>.t^iz.m±mK.i-fverom 

m^i^m'mm) t^co-transfect-rtL(i\ mmmMK.iZ.XoXHSV^ ^ M^m^TZ^t^ 
^tt^X^^o lo:xP^^^XXfFKTmiL^BAC:f9y^^}'lcm^72^t^m^. i3XX^ 
li:^^liBAC:/^;7^5K*5 J;rmSVOco-transfect}* , ^ M^X^tli^ g #:<i^^*fc 
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[0035] BAC:/9^^K/J»SHSV<5^Vi^tC|a^3A^tl.fc;e)^^^5;a^^fi|^i-§fca6tC. ±faBAC 

[0036] m.^^m!>^<Dm^^^mir^^tKX'o. ^—:fy—t]^xmmx^^mm^t\^xi'i 

o 

[0037] immK^^y^SY(D^m^^ikX\t. ZLfhh(D'^—^—m.^^^. BAC:/^>?>^K 

Ai(D\o^I>mu.t¥¥LTmtL(DT^\Z.WK\-^Xi6n\^, ||HX@-eFlp-FRTv';^7^A 

mBi^mmtm^vkz.h^^m'r^^hKii^x^ fip -FRTv';7^7^A^s;^tgb/c 

[0038] BAC'^y:^^Y\^WX^fi^'^—^—mB^\'i. W^^mx^^t^^i)^ 

[0039] ^mW\X^\^hfl^BAC-^y:^^nz.\i. Aim(D'^—^—mB^i)^. :7°n^— 
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[0040] V ^^>tl.^:/^^— la^ijfi, ^m^iir/cv ^'^—^—m^^(DmMm 

vi^^/Vy^ (CMV) , EF- 1 a , jS Ti?'^^^:7"n^— 

— . SV40:7°a^— , TK.-:fn^—^—. P , SRa^V^— , R 

L 

5/^0#A^*^ '0«J;^{iKime><D;^^(Kim SY. et al.; Genome Res. 8:404-12, 1998.), 

Kaname^>0;^?i(Kaname T., Huxley C; Gene 266:147-53, 2001.), Leeh(D:^B:( 
Lee EC. et al.; Genomics 73:56-65, 2001.)%, i #:<2^^^fc}i^tLiC^'f S^ifetC 

[0042] f;i*5V ^Xiy^h/v^i!7^—ia^. r @ W^^^^-^i5^a^=iw-K^;5it^^j 

[0043] ^mmi^mB^ti^xit. ^mmB7. i (b?. i -ig) ^^t^^mmm^. il- 

12, IL— 18, IL — 23, IL — 27^(D-^>i^—Vi4^l^. transporter associated with 
antigen processing (TAP) %^-?rtb-€tb='—K-t'§it'f5^^;^^#(f&)tl'^o ^tb^COit 

[0044] ^jfeWfr^f^ffl^^-^-^i^^S^^— Ki-S»e^^^LTf*, ^^-K;^^^:/(endostatin 

) , T>'v'^^^^>^ (angiostatin) , dominant negative FGF receptor, jf[L/J^tSH^4 

m7f)Wtf hti^o ^rih<D^^^^<^M^mmmxmm.ir^^tiz.x<o. mmm^^n^ 

[0045] S^^]$!Jat^^^i!LT^*, p53, RB, WTl, NFl, NF2, DCC, APC, >^ntf^:/ 
, pl6, BRCAl, MSH2, MLHl, PMSl, PMS2, VHL, IRF- l^Ojt'fe^*^ 
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[0046] mmmm-B-^>^<^M^=^—}'^ir^MB^tL-xi^. ^4/^:^mm^>^<^M^=^— 

^4/l^:^^^<Dmm^^^^^<^MXh^GALVh^\^it^(DmMMXh^GALV. fas ( 
GALV-FMG)^=!— Ki~Sjft'fei^(X, Fu et al., Molecular Therapy Vol. 7, No. 6, 
June 2003) ;M'^^-^/^:^i^>'^<^MF^X.XlU(MV-F^X.XfMV-H)^=i—}^'i- 
6jt'ST-(Bateman A. et al., Cancer Res 60:1492-1497, 2000) ;;!K^ttP F^i^l^^ 

Eslahi NK, Cancer Gene Ther 8:55-62, 2001) •,^:^—:fy-y:^/P'M'>4/^^:^^^(D^ 

^F^:y.^<^M(N'Dvm^^>^-^i^<^7m^'0ML^^—y (hr3) ^(DiT^ymU 

m^m (L289A) ) ^=t—h^'r^mm^y<9^^y^^^i^:^sv5(Dms^mm-^^>^< 

i5^®(SV5F^>'^-?i5'®)^=t— Ki~§jt'^^^(Gomez-Trevino A. et al., J Gene Med 
5:483-492, 2003) ^;05^tf ^>t^^o 

mmm'^'^^vfcmi^^^'r^mm^^iyhti.x^^y^h/^^^^^-KWA^th^o 

@ m^:y^<i^M^=^—Vir:^MU^<Dyvi^—^—ti.xn. ^m<Dusv(D>^yj>,u 
NAfc:{*#;feb?fcv M V ^^^t^m^l^^ \ 7!}^^^^-^^^—^—tVX 

±7^(DBAC-^'7^^]<lz^Ai-^-^^^—^—^^^m'^mxh^:fy^. ^XhCM 

[0048] ^mmxm\^^hn^iy^h/\^^^^—iat. ±^(DX^ino:sLPMiL^xxj^FRTmu. 
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HS V<5^V A (^m^iitf r i:;05Brtgi:^^«9 . Flp - FRTv'^'.^ A^^ffi LT^ (DHSV^ 

B^tmm(Dh<D^m'^mm^xm\^^^t^^x^. laczjte^. gasAite^. gf 
v\ wziumx^ox, ■^—^—m.^^tvx(D^m^^fz.'rh(Dtvx\-i. mK.\i 

[0052] it^^^f*. mmm^^^-^ivk.-:^xi^—^—^^t^^—-^—m. 

[0053] ^fc. fc#;5J|ai^x.HSVf^M;^&(-ffl V ^^ti^^v^-Yh/v-^iJ'^— J*^ y^d^^y 

t^#^|J.i^X.HSVf^M;^^(D^HX@-e}i. Flp-FRTi>'>!^7^Af^j;oT. HSV 



wo 2005/103237 



15 



PCT/JP2005/006396 



mt^:f:^m^^ti^ti^. :^^^y>'rm^\<DWAKX^. mMx.7!)m^hti:*^oti^ 

[0054] g m^>^<^n^=^—}'^'r^1&i^^(D^m:^-^yh. loxPM^A^ FRT$|S{^A^ "^^^^ 

[0055] Ji^(D j;5 iy^h/]^^^^—i-i. BAC:/9;^5K^#A$tvfcHSV^VA{c, Cre 

[0056] Vero^J§^^-e. Flpy=3^tf if ^^^JS-T^i:. HSVy/^±<Z)2®0f<^FRTg|3 

[0057] it-^fc^ :^mm im^mm:k.usYi^m^m':.xm'fm^titcmm:^usv 

[0058] :^mmim^mm^m^^mmti.xmmir^m^n. ummnm^mm^n 

^(o^n. 'mu is^tt^. ^^mm. ^^wm. 

mm. -^'^^'j^(Dmmm\z.x.-^xmmm^mM.^f\.f^\^^p^. ^lo w 
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[0059] :^mm icm^mm^f^^i^. m.^xjHsv^^(D~^^m\^xhx\ i 

mmm. fimmm. mm. u^m. .-^i^^j. ti-^^si^mmTiimifhti^TiiK 
[0060] m p M^jf* . $fetCi£i.^t;ij^;c-c*g'a'ifij. mm^L mnm. m^m. 

[0061] mM'mnM(7)m^\a-i. m^. if ^(Dmii^-^mcx^m'Mi^^—Tr^^^-r 

[0062] mim(Dm^. m^m^mmt-r^^th-^mx-. i^tc. mmmumm. mm. mm. 

mm. mm. mm^^Ki^^ir^^tT^i^x^^o 
[0063] ±^(Dmmm-)^mu. ^m^^m(D^m^fcm-^m^^^mxh^. mM^usv 

-<xKm^^^^ti!)^x^^o Mi$immmtL-xn^ mx.itmmm. mm^WE. 
. nm. ±mm. ^m. mm. mm. %m. ^mm. mmm. myLmm. ^m. mm. 
m. m^m. nm^mm^mifhti^o 
[0064] uTK^ir:^mm<D0^m. mmm^xxj^^mmnm^^^i:h<Dx^^. :^mM 

^j:^^^Mx.x^mm^M:i^mi^mmir^^t7!)'^x^. ^^:d^^m^u^mww 

mmm i 

[0065] Ciai^;tHSv-i(D'ftM] 



wo 2005/103237 



17 



PCT/JP2005/006396 



K-r§it'fe^^ rtransgenej "e^bTV ^§o El l-b^{* . G47 A •^-f/V^^y 
itfs^ (lacZ^Dit^Xan) loxPf Mi:io iOTRTf |SfiL^;5S#A$ti.fc^>-rh/V 

ResGen|±J:«9MAb/'pBelobacll (7507:^^^) f^i^XTf^^'f'^^^fJP^t.fCo pBel 
obac 1 l:/^;^5:KmoxPg|5^i*5 J;U?-^— it^^^^LTi^^n^-ts^ai^^i— /V (C 
m)iittt»^^^^^L-CV>;5o FRT^P'fi^. GFP»^^^*d J;U?G47 A DNA(DICP6it 
^^^^-^tf SB^J^pBelobacl 1 >^^>^^K(-#Ai-Sri!(c:J;«9. BAC:7'^>^5:K (pB 
AC-ICP6EF)^f^MbfCo |l|2f3:pBAC-ICP6EF(D^3g^^i-o ^ICOpBAC-I 

cp6EF:/^>^5:K;5^6>{i. mmmmAscixwmir^^tii^x^^ mm^icpemB^ 
;ss-e#5o ^(Dicpem^^^miat. lo^pu^tFRT^m^^-^ti^^^K. bac^ 

9;^^KcDltM§P'f5A^ Cm»'|4itf5^*3 iU^^GFPitfH^/JSgag^tt-CV 
[0066] (BAC:/9;^5:K(DG47 A ^yj>,^(DWX) 

G47 ADNA^pBAC-ICP6EFi!^;^:MBJ;i#i^^$-^, ^mU^X-KX^. BA 
C:7'^;^^KSrG47 A DNA(7)ICP6M*f^#Ab/Co pBAC-ICP6EF:7'^>^3:Kf*I 
CP6§|3^iL(D5'^oj;tF3'7^SU;0^W$/^V^fc^*. G47 A/BAC«^i^(|l|l±^o 
TTT-BACj^f^^i-^o )mCP6g|S^(Dct':fe^lkb^j^«L-CV^;5o G47A(il53 
kbT*feo/c^r;?>. T-BACf*. 157. 7kbT*feofCo ^BlRimi^^C>M;^^Cfce^-r 
i5^^^3fe®^^-e«^L. GFP:ds^mbTV>§T-BAC^5^JRLrco m 

V^T. electrocompetent/i:k:J3i^DH10Bii|f Ab^ Cmfitt^^^^^iRii^^-frfCo 



wo 2005/103237 



18 



PCT/JP2005/006396 



[0067] {iy^WV^i^^—(DmM) 

; 10569bp) ^mSK^iTo ^—^—M'^^tL-X<DlacZm'^^^XXf:fy^'^4-y> 
(Kan) mmt^^7!)^^tl^timm.'^m^m.^72-'^tl. loxP$|5'fi^*5j:OTRT§|5'&. 

=1— K-r-sae^^m^iAt^i^jeis-etSo mmmm(Dmmmma^. BamHi. avth 

[0068] m4\C^ S 6^^:/^-^:^®<l^brmIL- 18^=1— Kt-§M{5^^m^iAAyfdV-rh/V-< 

. |l|6(c:,mIL-18^B7. 1 -IgCDgfe-^iS^W^i^e^a— K«3te^^^jf Ab/ci^ 

(ECMV) COinternal ribosomal entry site (IRES) ^^ffiUfCo 
[0069] i^^^W^^^^—<DT-BAC^(DWA) 

/k^i^^— 1 SOng^T- BAG 1 500ng:Jo j:U^^NewEngland|±J;f9^Ab/cCrey=3>'lf 
[0070] #^>nfcmmx.#:/6^^>. lb:/!/— h_ht:\ Kan»tt*5j;U?Cm»tt}c:J;o-C. g fi^ 

[0071] (^^la^ijo^*) 



wo 2005/103237 



19 



PCT/JP2005/006396 



pCAGGSFlpelRESpuro) Vero^JiSl;i#^^$iir. FRTUm^^-^flfcmi^ 

(14. 6kh)^m^liil^fcmi^^i3XX^T^^0M)o FLPef*. Saccharomyces 

[0072] verommmmu mm:^nfc^4/^:^-:f9-^^m^mum.x-mmir^^tKx 
i^^fflv^fc§3^9mb^clj;^9, mM^iisv-i^yj>.^^h. BAcmmi^^^Km^^ti 

m(D^4/V::^m9%]^±^^hbX\^^fCo ^hK^ mM^'^X^htlfc^^/l^y^^nm 
Verommcm^^'^. GFP;OS^mbTV^/^V^:r^— i^^M^UTV^<^V^5. RBJf* 

[0073] (^4/Uy>^(DmM) 

MOi=o. oix^4/p:^^mm^'^tio m^^. 37. 0°c-e48R#^#gL/c^ 

. mm^UMu wi^-mm^3mmrM\.x9-(-^—h^mtio ^o\^xmxJtjy^;v 

[0074] Q^^;V(D-^U-~VK^^^;V1 x lO'iilT o^ffll^^^Mb. MOI= l^O^/V 

. 48^F^-f^dr^^— hb. ELISATiX-fe'l'*5j;U?B7^fe^fTofCo IL-18<DELIS 

[0075] ^flh(D'^^^^ 1 f-^-To 
[0076] [^1] 
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Replication Assay 
(pfu/ ml) 


XL- 18 

(pg/ ml) 


B7 staining 


G47A 


2.0X107 




(-) 


G47 A -empty 


7.6X106 




(-) 


G47A -IL18/ B7-1 


7.6X106 


1,002 


(+) 


G47A-IL18/ B7-2 


4.4 X 106 


818 


(H-) 


G47A-IL18/B7-3 


8.3X106 


986 


(+) 


G47A-IL18/B7-4 


5.7X106 


338 


(+) 


G47A-IL18-1 


1.3X107 


1,418 




G47A-IL18-2 


3.2X106 


730 




G47 A -IL18-3 


9.6X106 


1,710 




G47 A -IL18-4 


7.6X106 


994 




G47A-B7-1 


1.6X107 




(+) 


G47 A -B7-2 


3.9X106 




(+) 


G47AB7-3 


1.2 X 107 




(+) 


G47 A-B7-4 


5.8 X IQfi 




(+) 



[0079] 

G47 A/IL18, G47 A/B7, G47 A/lL18/B7(Din \\\xo\C^\'y^W.^ fiMM 
mcn-f^Wmm^^^. G47Aempty^it^LfCo 
[0080] mi\Z.. '^^-:^W^^m(DUW^ (Neuro2a) XZ^-t^^^^^^^-t o iSMOI ( 
MOI = 0. G47A/IL18, G47A/B7, G47 A/IL18/B7<Z)V^T t^t). 

G47 A *fc{*G47 A emptyi!lKl#<^jS$(^^lfflJia^*^^LfCo 

[0081] mm.. '^'^■:m\tmm(omimk (tramp) \cn^^wm^^^^^o 'tSMoi ( 
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MOI = 0. l:j3j;U«0. 01)T\ G47A/IL18. G47A/B7. G47A/IL18/B7 
(D\ ^TtV^>. G47 A ^rcf*G47 A empty^|^^<Djg$(7)^m^^^^bfCo 

[0082] '^J.lLii^h. g J;5 Jii^^b-Ob. G47 A wmcrnkT'^ 

[0083] Wz.^ Neuro2a, Prl4-2 (-^!>;^tif ^z:j^S*fflJ5a^) d3J;OTRAMP^;l*D{t^^ IL 
[0084] [^2] 





mlL-18 (pg/ ml) 


647A-IL18/B7 in Neuro2a 


538 


G47A-IL18/B7 in Pr14-2 


572 


G47A-IL18/B7 in TRAMP 


806 


G47A-IL18 in Neuro2a 


483 


G47A-IL18 in Pr14-2 


658 


G47A-IL18 in TRAMP 


673 



[0085] mM^^)i^(r>mm 

[0086] 5X10^'il(DTRAMP-C2-^!^7;^tUA£iliSlfflJi^^. |^^0-^!>>^(C57Bl/6;li) 

it^^S 0 g 5 X 10''pfu/20 ^ 1<Z)G47 A . G47 A empty. G47 A /IL18. G47 
A/B7. G47A/IL18/B7^. mmmuM^ms^^mAz^ 
[0087] $^;^^|l|9lcl^i-o G47 A /lL18/B7^i^-^Lfci//V— , TRAMP-C2S 

(DWWimm\Z-W}^\^t^o t^^t-T^t+e^^:S^^f^-<fCo G47A/IL18/B7 
^^-^bfc^VV— :7°}^, G47A/IL18^^-^b/c^Vl— :/i!i:b^bT. 19 0 SCT 

RAMP-c20(D#:^;elS®*^;l^^/^^LTv^6r^^5W:t;^cP5%-e)g^$tl.fco n 

WiC^ G47A/IL18/B7^^^Lfci//V— :/fi. G47 A /B7^^^b/ci5^/V— 
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[0088] 5 X 10^iB<7)Neuro2arNBJI&100 ju L^. A/J'^'^^'^OMffiJt^aitS-^bfCo TRA 
MP-C2^y'yvtmMl^. 5X10'pfu/20Ail(DG47A. G47Aempty, G47A/I 
L18. G47 G47 A/IL18/B7^. ffij^lM-^l^tCi^l^j^-^bfCo Jitj^JI] 

^J^;^f*. TRAMP -C2(D^^tm^X-h<ifCo 

mMM 4 

[0089] aL-12(D|^^] 

24!^7ai/V(D>^l/— htCVeroyfflJi^^l X lO'-fHT O^I^LT— ife^^L. T-BAC 
^ffi V ^T'ft^bfcG47 A (DlCPem^^y^^X^l^fc^^/l-:^ (T-empty) ^G47 A 
(DlCP6i&^^Mt.K'^^::^IL-12M^^^WAl.fc^47^:^ (T-mfIL12) (D^ 
tl^fh3i^vi'—:yK-D\^X. #2!>3i/V'f oMOI=2-eiNFr^i^^$-frfCo 37'C^39 
. 5X:{zxi8mm^^m^^<Dm^W^mi\^U •^<>;^IL-12(D-^^»^ELISA 
T^y-t^KXm^l^tio T-empty(Dm^Xl^-^ofc<IL-12(Dmm^M.htl^j:t^-o 

fc;5^ T-ninLi2(Dm^xn^ 5tv^/^iL- i2(D^m^5^t>ti.fco m^^^/^:^^ 

m:(D^A,f£37°CX\^. 39. 5°C^^itt^L-Ci^V^^m*;6S^i6bt^fCo *§;^^^3t^ 
[1^3] 
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37*C 


39.5°C 


#1-1 


19.2 


5.0 


#1-2 


19.0 


4.4 


#2-1 


24.0 


4.2 


#2-2 


21.4 


4.3 


#3-1 


24.0 


6.6 


#3-2 


26.2 


6.2 



[0090] i'^^:^^Tmm^y'Mc^mT-mnLi2<Din.Mm^^:i 

G47 A (DICPeMB^^^^X^Vtl^^/^:^ (T-empty) , G47 A (DlCPeMi^^^it. 
t;i-^!^;^IL- 125t'fe^^if AU/c!^^/V>^ (T-mflL12) ^XUMMtVX lOX^^V-^ 
/V^ti'PBS (Mock) ^tEm(DmmmM\^i^(D^^ ^tl^tlO 0 g ^3 0 g <D2 

mmi^^i^fc (^5?6E'ro) „ M^^ia^^aosb. x ii/g x i« $ (mm) 

l^m^mt-^t-o ife-flfJcOJit^^i-Mb-C}*. Mock^^l^(^) iCit^. T-empty^# 

ai(B) *5j:OT-mflLi2^^si (A) i^mmmi^^^^Mimm^ntco Mi-T-mflLi2 

mmm m lt . T-empty^^i¥ Mocks^p {cit^^Mt^Mmm^mm 

;^^^$jfe;5^o/c^S^ T-mflL12^^l¥}i, Mock^^P, T-empty^#|^V ^-f t^t-it 
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[0091] mwmmcm^mmx.usv-i(Drfm:ifm(Dmm^^immm'r^:h^o 

[|1|4]IL - ISl&U^^m^^^Aytliy^WV^I^^—^^-f-, 
[|1|5]B7- 1 -Igit^^^^m^jAA/fc^X-rh/V^i^^— ^^-To 

[Ei6]iL- i8mB^^xxiB7-i-i&mm^^m.^^^A,tc^y^w^^^^—^^ir 

o 

[|1|9]IL- l8*Di;tJ«/*fc{*B7^^?g.t-§G27 A (D'^^:^mm^y'^McM'f'^^ 

[iiiio]iL- i2^^m-r^G27 A (D'^^^mm^'fM^M'r^i7im.m^^(Dnm^ 
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{i^fj:<thimm(D^—:^—MB^t. loxP§|5^*3J;tJ?FRTlf|5{iii!. 7!)^^in^ti 

[2] wmmr.xM^mn ^xn^ . it jIciH {^tE«c(Z);^?io 

[3] tfflEU— X@fc:^3i-^. tfffBmM-^/v-<^!>-r/v;^(D y 34. 5itte^^*Dj;mcp 

[4] ttflB^J^^/v^;^e^^/v^(DicP473t^^^^Sj^^^fctt^^?l^t:$tvTv > 

ft 5^113 (ctE«(^;^?2feo 
[5] tfflEBAC:/7;^5:Ktc#A$ti.fc-^— jte^:eis^ ^fe^^^S^^^^i^W (gfp) 
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[11] mm^^mwcM^^TDK mmm^. iL-12. il-is. iL-23. iL-27*Dj;u? 

transporter associated with antigen processing (TAP) ;i5^^jfe'§^:d^^^SJf?.$tT/^lii>l 

i?'^>'^ dominant negative FGF receptori^o j;t/jfiL/J^^H^4;6^^);^cC§Sl>5^fe]^JR$ 

It Jj^ II 1 0 t^tE*<Z);^ifeo 
[14] tijlB«$iJite^;6S, p53»^^-efe§. If ^^lOt;i|B«<D;^&o 

[17] »^JSl;6^fel6(DV^TtL;6^l]g^^fBm(D^&^;IJ;o-Cf^^$tl./clmx.^l^fi-^/^ 
[19] #M^S<^?-&5^^J*fc}i^g;&^J-efc§. If ^•cgi8i;itEi!c(^ls^m^^o 
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[20] mMmi8iz.mm.<Dmmm^m^u-^ir^^t^^n. m(D^^^fc\^mm:f7mo 
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mil 



E. coli 



c 



Us 



T-BAC 



ICP6 BACori |CP6 

WitP Cm FRT 



Ul 



Recombination I >y Cre 



Elect roporated 
Selection with 




ii ito 



transgeni 



Vero cell 



Transfection to cells 
expressing FLPe 



T-transgenes 



trail sgene 



Excision of BAG 
flanke d by FRT sires 



recomb nase 
sequenc » 



Cn 



E. coii. 
and ican. 
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[03] 



Sacli 



lacz ORF 



[1114] 



lacZ ORF 



SV40 pA 

B6H pA 



NotJ 
StUi 
Avrll 



BamHl 
CKV promoter 




lamda staffer 



SV40 pA 




cnv promoter 



lamda staffer 



4/7 




wo 2005/103237 



5/7 



PCT/JP2005/006396 



[07] 



Neuro2A (0.1) 



100 




G47a(0.1) 
O-- G47Aennpty(0.1) 
— Ar--G47AlLt8C0.1) 
"O-647AB7(0.1) 
— G47AIL16/B7(0.n 



TRAMP 




— 647A(0.1) 
— a— G47Aempty{0.1 ) 
— At— G47AIL 18(0.1) 
-HD— G47AB7(0.1) 
-♦-G47AIL 1 8/B7(0. 1) 

— G47Aempty( I ) 
--iJ5r-G47AlLl8(l) 
-»"G47AB7(t) 
-0»G47AlLia/&7(1) 



Days 



wo 2005/103237 



6/7 



PCT/JP2005/006396 




7/7 




International application No. 

PCT/JP2 0 05/0 0 63 9 6 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl'^ C12N7/01, A61K35/76, A61P35/00, C12N15/869//A61K4 8/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Mioimum documentation searched (classification system followed by classification symbols) 

Int.Cl'^ C12N7/01, A61K35/76, A61P35/00, C12N15/869//A61K48/00 



Documentation searched other than minimum documentation to the extent that such documents are included iu the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2005 

Kbkai Jitsuyo Shinan Kbho 1971-2005 Tbroku Jitsuyo Shinan Kbho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
BIOSIS (DIALOG) , JICST FILE(JOIS), WPI (DIALOG) , PubMed 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



SAEKI , Y. et al . , Development of a rapid 
method to produce series of oncolytic HSV-1 
vectors. Molecular Therapy, 2 001, Vol.3, No. 5, 
S45-46 

TODA, M. et al . , in situ cancer vaccination: 
an IL-12 defective vector/replication-competent 
herpes simplex virus combination niduces local 
and systemic antitumor activity, J. Immunol., 
1998, Vol.160, pages 4457 to 4464 

TODO, T. et al . , Oncolytic herpes simplex 
virus vector with enhanced MHC class I 
presentation and tumor cell killing, Proc . 
Natl .Acad. Sci . , USA, 2001, Vol.98, pages 6396 
to 6401 



17 

1-16, 18, 19 



1-19 



1-19 



I ^ I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



"L" 



"O" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

eariier application or patent but published on or after the international 

filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document refemng to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than 
the priority date claimed 



"Y" 



later document published after the intemational filing date or priority 
date and not ui conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the intemational search 
27 April, 2005 (27.04.05) 


Date of mailing of the international search report 
17 May, 2005 (17.05.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 





INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2005/006396 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEV.4NT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


TODO, T. et al . , In situ expression of soluble 
B7-1 in the context of oncolytic herpes 
simplex virus induces potent antitumor 
immunity. Cancer Res., 2001, Vol.61, 
pages 153 to 161 


1-19 


Y 


Lauth M. et al . , Stable and efficient cassette 
exchange under non- selectable conditions by 
combined use of two site- specif ic recombinases. 
Nucleic .Acids .Res . , 2002, Vol.30, ell5 


1-19 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



Intemational application No. 

PCT/JP2 0 05/0 0 63 9 6 



Box No. II 



Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1- [Kl Claims Nos.: 2 0 

because they relate to subject matter not required to be searched by this Authority, namely: 

Claim 2 0 pertains to ^methods for treatment of the human body by therapy' 

and thus relates to a subject matter which this International Searching 
Authority is not required, under the provisions of the PCT Rule 39,l(iv), 
to search. 

Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful intemational search can be carried out, specifically: 



3. □ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This Intemational Searching Authority found multiple inventions in this intemational application, as follows: 



1. □ 

2. □ 

3. □ 



As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable 
clauns. 

As all searchable claims could be searched without eflfort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those clauns for which fees were paid, specifically clauns Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



□ The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of fu^st sheet (2)) (January 2004) 





Hl^ttliSS-i- PCT/ J P 2 0 0 5./0 0 6 3 9 6 


A. mmcom'r?>6^m<7y-^m im^Mw^Ti-m d pc) ) 

Int.CI.'' C12N7/01, A61K35/76, A61P35/00, C12N15/869 // A61K48/00 


B. m^^'irof^^j^^ 


Int.CI.'' C12N7/01, A61K35/76, A61P35/00, C12N15/869 // A61K48/00 














B^mmmmM^^n 1922-1996^ 
B:^m<:^mmmwfM^jin 1971-2005^ 
B:^mmmmm^»<iin 1996-2005^ 
s^mSimmmmM^n 1994-2005^ 






















BIOSIS (DIALOG), JICST :7 r ^ -'^ ( JOIS) , WPI(DIALOG), PubMed 








c. mm-r^tm^h^?>xm 


7^ y — * 




I 


Mil 




X 
Y 


Saeki Y. et al. , Development of a rapid method to produce series 
of oncolytic HSV-1 vectors. Molecular Therapy, 2001, Vol. 3, 
No. 5, S45-46 




1-16, 


18, 19 


Y 


Toda M. et al. , in situ cancer vaccination: an IL-12 defective 
vector/repli cat ion-competent herpes simplex virus combination 
induces local and systemic antitumor activity, J. Immunol. , 1998 
Vol. 160, p. 4457-4464 




1-19 










roj am(-isp^^> m^m\^mR-r^x^ 
rpj [ir!^(±i.ii0i!fj-c\ ^^■^m^Wi(D-^m(om^t^j:>5tiim 


<oi®fl?o d ? 1 ffl -r 5 1> «75 

rxj m^mm(Dh?>ji:mxh'ox . mmxm<^^xmm 

rvj mmm<Dh^xmxh^x. mmxmtm<Disx 

J; o T it^tt;is V ^ t # X. tb 5 t. (D 
r&j m—-'<7->'hyr^V~xm 


27. 04. 2005 




2005 


B,T^|l#fFir (I SA/J P) 
©■(MS-f - 100-8915 

mmfC^pf-tfflESpJSKHTg 4#3^ 






4 B 


3 2 2 7 


03-3581-1101 3 4 4 8 



«I^PCT/I SA/'2 1 O m2^-iP) (2 0 0 4^1^) 



IB^tmH#-§- PCT/ J P 2 0 O 5/0 0 6 3 9 6 



c m^) 



Todo T. et al. , Oncolytic herpes simplex virus vector with 
enhanced MHC class I presentation and tumor cell killing, Proc. 
Natl. Acad. Sci. USA, 2001, vol.98, p. 6396-6401 

Todo T. et al. , In situ expression of soluble B7-1 in the context 
of oncolytic herpes simplex virus induces potent antitumor 
immunity. Cancer Res. , 2001, Vol. 61, pl53^161 

Lauth M. et al. , Stable and efficient cassette exchange under 
non-selectable conditions by combined use of two site-specific 
recorabinases. Nucleic Acids Res. , 2002, Vol. 30, ell5 



1-19 



1-19 



1-19 



^^PCT/I SA/2 1 0 (^2^—:^C0ij^#) (2 0 0 4^1^) 



mmm^^ pct./j p 2 o o 5/0 o e 3 9 e 



Wims^mSTS. (PCT17^(2)(a)) O^^fe.fCj;!?. r.<D|B^pS|g^(±<^:(553®p&fr J: |f *(35^ffiO-^{c:o^/^Tf^ 

2. r M*o|gffl ws«^j:isi5^i^a^..-r6r i;5s-c-#5SS*-c-m^o^#?r?gfcL-cv^ 



3. r m^(Omm i-i. l¥JII!»*C0®SllBT'feoTPCT^Ilj6.4(a)O^2^CS.T>-m35:om5eiJ 



1. r ttiMAdSj£i.®/^ii*pii8a^^j|s|.^-r^-rfflr«ii^f^iifl#L.fcco-e, ^(Dm^^^m^it. T^xcom^'^m^^m^ 



2. r mm^^mn^m^-t^i^xiytiK, ■t^x<Dm^-^itfj:m^<ommic<3\,^xm^i-?>:it:^^x^it(ox. m 



4. r m«A;45^>S'fe3iM]6^i!cl^SrWPBlrt«rt{^L/£:^^ofcco-t^ ;:i(7?|S|^s^^$R^fi, ffjjiomiioft^at^iai!; 



r iiJp|^^^ic*i|-<75^3^#i:*l;iaiSAd^b^mE|33i:T*s^^/6^-pfco 



i«^PCT/ I SA/2 1 O (mi'<~i^<Dmm (2) ) (2 0 0 4<¥l^) 



